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明显改善茶多酚锰分离色谱的分辨率，但却使 EGCG-Mn 分解成 EGC-Mn 和 GA-Mn，




诱导 Raji 人 B 淋巴瘤细胞凋亡率，发现两者诱导肿瘤细胞的凋亡率是相同的，均高达

























































Tea Polyphenols (TP) has great value as an anticancer drug in the future, due to its 
various biological activities, especially in the prevention of human cancer and the effects of 
anticancer. The main components of TP are catechins and multiphenolic compounds. 
Epigallo-catechin gallate (EGCG), EGCMG and EZG, etc are the major compounds of 
catechins. They also show the ability for binding to heavy metal easily, producing a lot of 
multiphenolic compounds with Mn2+ and Ge4+, respectively.  
In this paper, Tea Polyphenols-Manganes (TP-Mn) and Tea Polyphenols- Germanium 
(TP-Ge) are synthesized by organic chemical methods. To examine the physical and chemical 
characters of TP-Mn, techniques both IR and ESI-Q-TOF were used. A combined off-line 
technology of GP-HPLC and ICP-MS have been used to find the ability of bovine serum 
albumin (BSA) binding to TP-Mn, and another electronic spectrum (ES) was used to study 
the difference between TP and TP-Mn. At the same time, the interaction between BSA and 
TP was primary investigated using PAGE and FS methods. To show the MS Properties of 
TP-Mn, HPLC-ESI-Q-TOF was carried out. A better primary approach for separating mixed 
phenolic compounds in TP-Mn was established by RP-HPLC method under the different 
conditions, and MALDI-TOF MS method was used to analyze the molecular structures of 
them. MTT method was used to determine the effect of Tp and TP-Ge on induction apoptosis 
rate of lung cancer cells, and the effect of TP and TP-Mn on induction apoptosis rate of Hela 
ovarian cancer cells, and of TP-Ge and TP-Mn on induction apoptosis rate of Raji human B 
Lymphoma cells. 
The results showed that BSA can bind to TP-Mn directly. After binding to TP, the 
fluorescence static quenching of BSA compound could be observed by FS method, that can 
help explain the storage, transitting and pharmacological effect of TP in body. Experimental 
results revealed that the acidity of RP-HPLC can improve the chromatographic resolution of 
TP-Mn, However, this acidity (pH3.0) can make EGCG-Mn decompose into EGCG -Mn and 















stability of EGCG-Mn. 
The results also indicated that both TP and TP-Ge have dose-dependent induc apoptosis 
effects on proliferation of lung cancer cells, on the other hand, the inhibition rate of TP-Ge 
was twice as much as TP. TP and TP-Mn were both observed induction apoptosis of Hela 
ovarian cancer cells, but the apoptosis rate of TP-Mn was one time more than TP. Comparing 
with the induction apoptosis rate of TP-Ge on Raji Human B lymphoma cells, TP-Mn had the 
same rate of about 86%. As a high aboudant protein, HSA was found complex with TP 
directly, having potential evaluation in being used as a high-effected-anticancer-drugs carrier.   
 
Keywords : tea polyphenols-manganese; tea polyphenols-germanium; HPLC; 










































量约 250 万吨，其中 20%是绿茶(green tea)，主要是一些亚洲国家消费；78%为红茶(black 
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